Nicotine increases the expression of neurotrophin receptor tyrosine kinase receptor A in basal forebrain cholinergic neurons.
In this study, we investigated whether the potential positive effects of nicotine in Alzheimer's disease (AD) may involve neurotrophic factors, such as nerve growth factor (NGF), closely associated with basal forebrain (BF) cholinergic function and survival. To this aim, we studied the effects of prolonged nicotine treatment on neurotrophin receptors expression and on NGF protein levels in the rat BF cholinergic circuitry. Both in vivo and in vitro experiments were conducted. We found that s.c. nicotine infusion (1.2 mg free base/kg/d delivered by mini-pumps for 7 days) induced in vivo an increase in tyrosine kinase receptor A (TrkA)-but not TrkB, TrkC or low affinity neurotrophin receptor p75 (p75)-expression in BF cholinergic neurons targeting the cerebral cortex. Nicotine did not produce statistically significant long-lasting effects on NGF levels in the cerebral cortex, or in the BF. In vitro experiments performed on primary BF neuronal cultures, showed that 72 h exposure to nicotine increased both TrkA expression, and NGF release in culture medium. Neutralization experiments with an anti-NGF antibody showed that NGF presence was not necessary for nicotine-induced increase of TrkA levels in cultured cholinergic neurons, suggesting that nicotine may act through NGF-independent mechanisms. This study shows that nicotine, independently of its action on NGF levels, may contribute to the restoration of the trophic support to BF cholinergic neurons by increasing TrkA levels.